Abstract. 2014 The phase diagram of an antiferromagnetic two-singlet system is studied within the frame of the molecular-field approximation. Different interactions give for the metamagnetic transition a net of magnetization curves whose analytical expressions are given ; their main properties are considered (threshold field, critical temperature, etc...) along with the problem of the free energy of « non-Kramers » ions. The influence of the splitting of the energy levels upon the metamagnetic transition suggests an analogy between an induced-moment system at 0 °K The theoretical works so far have been oriented toward the study of the magnetic transition itself when different approximations are used like the molecularfield approximation (MFA) or the random phase approximation [8] , [9] , [10] . In We intend here to examine in detail the phase diagram in an external magnetic field of a two-singlet antiferromagnet in the MFA ; for this we shall study the molecular-field equations giving the magnetization and determine the free energy of such a magnetic system. A later paper, which we shall refer to as II from now on, will be devoted to the interpretation of extensive experimental data on Terbium Aluminium Garnet (TbAIG), for which the two-singlet model is expected to be appropriate [15] - [16] , and which will provide an excellent illustration of the present theoretical results.
We shall first review briefly the properties of the twosinglet model that are already known. Then in section 3, we shall turn our attention to the free-energy of our particular induced-moment system. In section 4, the two-sublattice « non-Kramers » antiferromagnet will be studied through its magnetization versus Let us discard first the case for which gt(u) decreases monotonously. This corresponds to a paramagnetic state of the system, the eq. (5) having then only one root in u ; this root is u = 0 for v = 0. The limit value of t is when gt(u) starts with a zero slope at u = 0, defining so the Néel reduced temperature tN as : which is simply eq. (2). b) If 1 = 0, the h axis coincides with the v axis and the Maxwell rule applies for h = 0, the two shaded surfaces being equal (see Fig. 6 ).
c) If 1 0, the m axis lies above the u axis. Then for a given t, the free energy is first minimized if M is on CI, as long as h hs, then on curve C3 for h &#x3E; hs, which is the definition of the threshold field. The magnetization m will undergo a jump if M leaves Cl before reaching A (see Fig. 3 ). This is true for t tcR, tCR being the temperature for which the slope of Cl is infinite in the m(h) representation. Fig. 6 ) and then hs = hA .hs can then be determined numerically. 5 .3 CRITICAL POINT AND CRITICAL TEMPERATURE. -Let us call tCR the critical temperature for which the metamagnetic transition goes from first to second order. This is characterized by the fact that dm/dh is infinite at point A (see Fig. 3 
